A Study Of Roll Attractor And 
Wing Rock of Delta Wings at 
High Angles Of Attack 
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Wing Rock 
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What is Roll Attractor? 
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Previous Studies of Roll Attractor 
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Hanff and Ericson (1990) 

ot = 30 deg 
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Fig. 5 Free-lo-roll motion histories. 









Outline Of Presentation 
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Experimental Work 


JS) 

CU 

TD 


O 


CO 




LU 

TD 

C 

CU 

to 

® 

T 5 

=5 

-M 

l/) 

u 

o 

o: 

O) 

c 


co 

Q) 

TD 

ZD 

-M 

CO 


cn 

c 


cn 

c 


CU 


o ±; 


u 

o 

a: 


u 

cu 


o 

a: 


cu 

Q 


cn a) 
cu cu 

Q T3 

O ^ 

vo co 


§ 


o> O) -C 
c Olc.t 

P? 

03 a) 

±i c -o 

0 ) O 0 o 

Q <0 O ^ 

a> 

■ U ■ 4 _l 
D 1 C OIH- 

<d <d <u ro 

Q U- O u 


o 

oo 


o ■-= 

md <£ 

-M 

^ 3S 


u 

03 


O 

cc 

TD 

c 

< 

-X 

u 

o 

CL 


E 

13 

E 

x 

03 


''t 

X 

CO 

o 5 

c 

c 

13 

h 

"O 

c 


X 3 o 
a> cu 
a> to 
Q-\ 

^ £ LO 
Ti O h- 
03 I 1—1 

U- W II 


10 

£ 


c 

CU "0 

>> cu 
O) cu 

v a. 

> to 


o 

q: 


cu 

4 -J 

cu 

E 

o 

V- 

0) 

cu 

u 

u 

< 

c 

CU 

cu 

-M 

cu 

a: 


o 

q: 


to 

L_ 

o 

to 

c 

cu 

CO 


U 

cu 
cu — 


cu 

£ 


O) 

c 

< 


407 




4 





Geometry of Various Fences Employed 
For 80 Deg Delta Wing 
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60 Deg Delta Wing Model 
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Aircraft Model With 60 Deg Delta Wing 
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Wing Rock Buildup of 80 Deg Delta 
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Time., sec Roll angle 




Effect of Various Fences on Wing Rock 
of 80 Deg Delta Wing 
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Effect of Various Fences on Wing Rock 
of 80 Deg Delta Wing 

(Continued...) 

Spanwise fences are found to be effective in suppress- 
ing the wing rock motion. 
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Present Roll Attractor Experimental 

Results 
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Present Roll Attractor Experimental 
Results (Continued..) 
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= 25deg, <f>(trim) = ±3.5deg 
= 30deg, <f>(trim ) = 0, ±21.0dep 
= 3bdeg, 4>(trim ) = dzll.Odeg 
> 40rfe^, d(trim) = 0 




Experimental Results of Aircraft Model 
With 60 Deg Delta Wing 
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Simulation Of Model Motion In Roll 
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(iii) Assume Ci p constant 

(iv) Do Numerical integration using Matlab 



Experimental Static Rolling Moment 
Coefficient, Hanff et.al (1993) 
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Solution Structure 
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• Fixed points/Equillibrium solutions can 
form elements of attractor set. 


Fixed Points/Equillibrium Solutions 
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Stability of Fixed Points 
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Stable Node Unstable Node Saddle Point 
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ly. The difference in the transients especially at lower 
roll angles could be due to nonlinearity in roll damping 
which is ignored here. 
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Comparison Of Predicted And Measured 
Time Histories (Hanff and Ericson) 

From this figure we observe that the present simulation 
predicts all the roll trim angles of Hanff and Ericson. As 
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